Mechanisms of the stimulation of insulin release by arginine-vasopressin in normal mouse islets.
The mechanisms by which arginine-vasopressin (AVP) affects pancreatic B-cell function were studied in normal mouse islets. AVP produced a dose-dependent (0.1-1000 nM; EC50 approximately 1-2 nM) amplification of glucose-induced insulin release. This amplification was of slow onset and reversibility. AVP was ineffective when the concentration of glucose was less than 7 mM, but was still very effective in 30 mM glucose. The increase in insulin release produced by AVP was accompanied by small accelerations of 86Rb and 45Ca efflux from islet cells. Omission of extracellular Ca2+ accentuated the effect of AVP on 86Rb efflux, attenuated that on 45Ca efflux, and abolished that on release. Under no condition did AVP inhibit 86Rb efflux. AVP did not significantly affect cAMP levels, but increased inositol phosphate levels in islet cells, even in the absence of extracellular Ca2+. AVP did not affect the membrane potential in unstimulated B-cells and augmented glucose-induced electrical activity only slightly. This was not due to a direct action on ATP-sensitive K+ channels as revealed by patch-clamp recordings (whole cell and outside-out patches). In conclusion, AVP is not an initiator of insulin release, but it potently amplifies glucose-induced insulin release in normal mouse B-cells. This effect involves a stimulation of phosphoinositide metabolism, and presumably an activation of protein kinase C, rather than a change in cAMP levels or a direct control of the membrane potential.